Sex-specific effects of daily exposure to sucrose on spatial memory performance in male and female rats, and implications for estrous cycle stage.
Excessive consumption of sugar sweetened drinks is proposed to produce functional changes in the hippocampus, leading to perturbations in learning and memory. In this study we examined the impact of 2h daily access to 10% sucrose (or no sucrose in controls) on recognition memory tasks in young male and female rats. In Experiment 1 we tested rats on memory tasks reliant on the hippocampus (place recognition), perirhinal cortex (object recognition), and a combination of hippocampus, prefrontal cortex and perirhinal cortex (object-in-place memory). Exposure to sucrose for 2h a day for 14days prior to behavioral testing did not affect object recognition, but impaired spatial memory to an extent in both male and female rats. Male rats exposed to sucrose were impaired at both place recognition and object-in-place recognition, however female rats showed no impairment in object-in-place performance. Plasticity within the hippocampus is known to increase during the proestrus phase of the estrous cycle and is related to higher levels of circulating estrogens. In Experiment 2 we tested place recognition and object-in-place memory in 10% sucrose exposed or non-exposed control female rats both during the metestrus (low estrogen) and proestrus (high estrogen) phases of their cycle on place recognition and object-in-place memory. Both sucrose exposed and control female rats were able to perform place object-in-place recognition correctly during metestrus and proestrus, however sucrose exposed rats were only able to perform place recognition correctly during proestrus. This indicates that when hippocampal function is compromised, endogenous estrogens may boost memory performance in females, and that males may be at more risk of high sugar diet induced cognitive deficits.